©tem&ff&m (a) ^F3- 48748 

®Int.CL 5 MSUW ffrtfiES*^ ©£58 TO 3 ¥(1991) 3 1 B 

G 01 N 5/02 A 7172-2 G 

G 21 C 19/46 Z 7055-2G 



gg ^1-183790 
@aj 1 (1989)7^183 

©#g « # :£ ffi 3c^mB5im^^0I4O26#ife »SC^aB3t»f^BfB Stiff 

Oil gS A »*£ttBSL»ft«>r m^lI5 z fttEEWBa^^4Tg6#% 
9ft 1 A #*± * * * *U* 



!ti 88 * 

1. SB m © * * 

Ru^a & * > tr a Rufc m ■> ^ t a 

2. w if % * © ft n 

o*m it & m © Ru» a -t ^ t o 

2. B&"*?£0v « £ j£ Bf Hi # * * 

•) * u 7 a > v # 9 e.- ^MiBXIi ■> H J > 
£mfl&*£i8tfnfc4>©^&£C£*#f&£-f 

^^^^ i §g a co «u» a * > * o 
&&£fticj;oTfcm7r*-£*ifrttt£-*~*Ru 
y'irt iT»^t, Ruo«* * * & m -r * t> © if 

& T . e?FlS^r«IR±-Ef RuO,^ Ru0,i L T 3 7C 

tt£3tf*c<>:tcj:*m©ij&;!ra*. £ lb ^ © & 



5. taR*««tIlciilfclSlif^t>«6Ru 

fib© 1 o*ta«^^LtRuOi^fei LfciSiS 
|c H < c t ic J: 0 . 2o(OS!S^l^aint 
©£*£. tt«^18«(Ci>Mt6Ru0,®^^dS^ 

fc*&*^a3*«is + ©Ruo««&*ttai-r* •> 

© £<b t l r <h * * % Ru0«tt jt £ l r m r & 
ct^KSffiitrs Ru8 m f * x & o 
8. «ie»«t©»H^»ic«t^r,dffi^iMT^ 



-353- 



io. &m&m?to&*mmm&£TmM-r&i&& 



¥3-48748 (2) 





0 A 


7T L 7c R (U B8 JR r 


«»r * &&&&& 


. an 


a j [X ^ jAt /t- -/tv n <» 
Sc N K % ?S in ^ *^ ?r «i 








& » 


»— «s On] X fSl rtD ** JHJ 


*£ ^ R & i-* ^ ^ & 


■5 ^ 


i* t& W ^ )v <D jj( |f} gg 




♦9 £ 


/^t J MS X M tt S 111 






ai a» fc|f |«f -«*; 7* 

K » » ra % Be fife «K 56 t& 


K @ JR 3£ & fl& * 




CO tit B rC IS it tf> 13 (T\ 


/X < £ |> 1 O IC RuO« 


£ & 


hn <+■ x ^ «a jf- 4ft 4a: ife. 
%J 5 o fl wt IK x »a ft A 


loi **- «Jt /s, jpt m J <t 


ffl 


^ ^- ^ M tffi fcX K 1tj ^ ^ 






*4; HB Mt -S tfl S3 


0S ft & te v H ® *K 




*v- /tv <k -#r / J. i • — \ i— 














J: 28 SH © » fl *t 82 18 












* & »J li » Rufc # -fe 


y it 










v \z *> if z> Ruo«* & m 


• m 





^ * . RuO,ff> # W & IC o ^ T li . T i- U x -f * 

(1961^) $8 8 
6 - 8 8 8 1 ( Anal. Chea. VoL 3 3 (196 1) P 

P 8 8 6 - 8 8 8 ) ici>^r»i; btirt^o 

^CDRuO^Ki^jb^* (CCl<)t=TttlKttas 
RuO,0>^^^J» L . C tl*Jt fe^Wte ^ 6 ^ H 2S 
«^7^^^*^W (I CP) &^|CJ:t)^a^ 

ibrBIM-e^O.^W^^^IC^* ( N 3 ) if x 
CC1, ICJBUT. »«^x+«>RuO«^CCI, ICh 

IL. d ^ IC J: 5 i Slffi * CD RuO.* ^ ^ IC 

n . & ts ^ ^ a#a ^ <z> RuD,© » £ # fr r £ 



t> S4f4 ( t , ©Ru04 J £'V ,k r> tz As C C 1 « * C }ih m "T £ # 
6»|lftt64^tt I C PCT # tfr -T S A K 5> «E 
&6fci6. * 6 ^ © RuO** HE: © S "C -t © IC T 

tfc. Ru0«*cci« ic r }ii m f s 35 ^ ti . ecu 



-354- 



o. 0 5ob/ £ m t © Ru* # m -r 6 ^ i ^ t? £ ^ ^ 
& *>a* © *x a* © RHfc £tt * »ft*nris 

32 48 m ft * * & ir* H & m*B * I- RuO,£ 1, X ft tE 

rsc<ti*a£sa«:/7 > h © # 3f • ^ & © & 

amafcCRISi***-**:. 

*5£"yn*. Ruo,a&* rfoaj < ~ 



It BH ¥3-48748 (3) 

±& a ft * it ift-r * » k . Ruo« 

© -C tb 0 . * fc * Rutt m-yxrAiLT. ± 12 R 

u a a * ^ir*ffli^rRuOt©a**ttHii"S - t 

<hL^t©T?Aio * L T . ±32 Ru& th *> x r a 

ic * <,> t mu aa^oaaaasea^fctfaat? 

RuO«*RuO,ICS;rcLft : £3ii'6Ci:lcJ;£Maif£ 
jto * . M&7k&fcto*<»&&mi&&®£it£L-c 

£ y> . RuCaHEt Ltttdit 5 C ,!:«!: l/^ t>® 

io & r u & m x r a \z m d^a Ru 
x.fc«ib^^fflt>/r Rua & * > a a ft * > 

*Rtfl3»ag<b©m#itl*^"V h * ffi tfS T £ 

c^^Lfct©r^^o 



m<o^&mmicx^x, 

zffi.T&nft&Myj^ytiy^T^ so 12 «5 a 
tEs^afiicaitfcaa^^w^. * « a a » se ft 

^£fai£Ru0 4«PJ^&mT*^S*ffi*£C£<!: 

*&ifflTMiaib : ?©**Saaafc ( A r ) # 
ii(Dll^{b (Am) tcib^-rSitr^lEa* 
/8 t» T £ » c©B§f&*U)5£C^"ro 

f * 

A f = A m (1) 

S p K f 

CCtC. S :m«®a. P : Kf : 

f : &wma& 

* tt tt a ft * 4*fi^li** t lifc^nT^&36«, 

cotictfiiBS^i^tSo *raa * rud«* & 
t* a a c a < t . ruo«i* taist: j: o aic ^ n, 
Ruo*3ft<±di. tt^-r^o c © it s a ^ « «oo«© a 



4! ij % <fc t: - )i> ® <d tr - ^ w J!S & ») 3 > % 

[ft ffl ) 

^ft (Af> nmmmm (Am) icitwr6©T 

A f ©WflfflStft^^. RuQ 3 ©^fi!t a O ^ rii Ru0 4 

aE^iai'&^^^tf^io 



-355- 



i^©*is*5i&^*JS^ni*it#L,&*a<. & © 

*S IC . ffe © l o li M,«tttS« IC J: 0 g$ £ L, *: 
15 *fc ic K < 0 c©ct ? ic Ltif Ogiita^^® 

©ir**©****. S«±*r«aBi©3Mfc. 

li £ & £ ft ic <!: fc/^JUftR^jh^ffiSti c t 

5g ic . ruo.sk & m % ic 3 y ^ ~ - ? \z x z r 

-^i!USI*DDi4c<hlc«t^ — £ J$ IB <5 © 
R u0 , & & © * - 9 ft It X < , ffi MR RQ C i> \f h 
RuOil^JTtlltSCi^-eS, HuO«|C J; £ # ft M 

is©ffi^i><f iai^ nstifeic, a* © & & & 

IS 8i ? <h I T u v iSjgif^tf^ Li^, ft 



?* Bfl ¥3-48748 (4) 



* & «n *i c n £ ic ps ^ $ n u t> „ 
% » 01 i 





m i mu Ru-a & 


-t y ^ ©Of EST?* 5 o 


& i 


0 






ib^ 5 ©*&& 1HT 






IX 


A T * v h . & 


J£ » S 4. 19 MHz. ^ & 






1. 


67 x 1 0 5 c» - 


Hz© t> © J8 T . Ji* f 




A 


eg 


Kttfc ( Ru0< 




. s& 


2 


m 


IC ^ £ £ <£ 9 






■> 


y 




filbdP 5 ©Bfc&*^-ft 


-f 6 


o 




* @ £ lb ^ 5 * 


X b'^-JilCfa^L. d 


© ^ 






# y * is z/ © 








& 


Z it . 'J x * 


U>S5^J&fiEr-6o tf 'J 


x f 






R ^ J& & 5 -tf 




is m 




IC 


» S ? & £ # ' 9 


x ^ u ^ & JL ic Ru0 4 # S 


5c £ 


n 


X 


;u r - <r A - ^ 


tt^S ( RuO, ) ©S «: £ 


l r 




m 




Ru0.fi IC St ft U A: # K It 








tt^F 5 ©gfcB 


^gfttio c © g & & 






mxr z> t \^ x 


0 . RuQ,© 







Ru0 4 1.3x 1 0 m s /cBVHz|C|i^t6 0 

RuQ«ll ^ ^ S © Ru0,/Ru0 a = 16 5.07 



/ i 3 3. 7 -e<65©-e. ^t»tiAiRu0 9 aic 




165. 07/133. 7*SMt*:ftj&« Ru0 4 


a ic 




© 




&l*^Ll^©T?. ^ ^ n Ru0,3 ^ Jl. © 






-rm*. cnu Ruo, ©^^s^^^^l 






t©<h[^i;r*i 0 










RuO a 


* S ^ li Ru0 4 © S 5 IC $ fic L . WKVLmZ. 




© ^ 










n 
















«i ^ -r * c <l < . Ruo,a ^ ^ n is % ^ 




-e © 




A 


T? © 








H*fe0l 2 






m3jgii2-o©^cafiKi^^fflC^0<T 




S a 


1 -OttRu0«*£t> »«^«&©D|^IC^S 




X * 



&offe©i-^ii*r»» 










0 Ru0,li d © W fift 


X 




3n*©T? v ^ + ;"< 


- F*j li RoO*©^ ^ 








<fe©i5^Bg^linSB£ 


PI C IC ^> T tr* 6 


a 




© 2 


^©«tt?©^^a^ 


^fc^^^icffl^r 








^ li Ru0«©fgg©* £ 


ttSa C1©||^S 










J: 0 Ru04«&* It 


$ 


T? 






^SSlli^* 1 0 


m 


0^ 




itJ:OfcS^ICI3«© 


X ^ Ru0 4 dft S © & 


m 






£ 6 0 










H IS W 3 










fc*B*©RuO«*tttfJ 


r * is £ . m 4 0 


IC 




* X 


^ tc 3 *ttffl!3£ 


^ 1 5 © ^ 1 8 


IC 




■r 4 


J: -5 IC. icS^Ki^ 5 


ii m ^ & 1 7 IC O 


•i 




^ IC 










T ^ 




* ^ m m ? 5 ii 


X 




>l/ 




v h V - ? T * v 




ir 


1 6 


ICJ;DJai63^£o C 


c -e 'J - K e 4 c 


u 


& 


m a 


tt©»*4 WitlJAu. Pt 










^cflftWlCJ:*!**. 


fc*a «f © Ruo,^ ^ 




r 





-356- 



*m & m 4 



% 5 m it 


s 


3 


£ 








RuO«£- 


«* a r * ■> 


X 




a mm 2 


a Cf 'J 


- 


K & 4 


IC Au£ £ 


li 


P t* ft 




M&m lb 


* 5 * 






1 5 ©&ft 


1 


8 (0 *P fC 


« 


a a » l 


* -/ h 


7 


- 9 T 


t 7 >f f I 


6 


IC J: t> & 


Eh 


LTii 


* -if T 




ft * 


© Rug, ig s 




H 3ft » A 


r> 


y * 7 ic 






t h o 


£ i& W 5 
















& 6 SI li 




% 09 ic & 


6 






•r 




P) / X T A 




n -y ^ EI 


& 


m 7 H 


ii & & 






^ «5 & T? 




£ o a m 


& 






V 








r m m s 


ft 










fcH H ft JSC 


? & li B? 


ft 


% < EI ^ 


^ r ) 


fc 


A ft ^ 


ft . *a s © 


m 


R3 8? /a 3 


n 


. 85 « * 


© n 4* 


IS 




l r a> £ & 


m 


? ft Z> o 




-f > w x 


as * * 




A o >f 


C J: O a 




ft*: is * 




m m n © 


$ £ n 




* n- ic 



Rfr l . & a? x & £ ft? ts i 9fCT^<fc^fi«;*4^ 
it&i#L&EWIi[g#&Jg&chLT&£ir*o & 
Ml^it^ffi^-Pfrhnia &*4JSft?ftli&&5fr 



IS KJ^F 3-48748 (5) 











0 




# » ft? ft J: 




© 


3^ XE li ^ m « & 


\z 


T fA Hi £ ft , 


0 ? v * 7 ji> Y - 




^ *i ^ ea ffi 






ft 




± & m n 7k la ic «e 




t 5o C © 






n 






n 


e O 










0 v > . :/ h 


- 


0 ^ * 5> SHE 






& 


© ^ tt ft % 




to 


©&&«£& 




2 


0 


ic 36 t» ft £ a 






dtt ^ ft ft 






& 


ft £ s ^ 


icggft^Kj^f* 


^ 


£ b C « tt 






« 


■r ^ ?^ & & 


2 i ic £ £ n £ o 


c 












fi* £ LTIISIt 5 


ft? 


@ UK fit S 


2 


2 




£ t» ft . @ 


W;*ftA:«3SMi?? 


{$ 


ffl ^ ft h „ 


A3 




© 






u 


^ X li te 


1/ 




JV 


©B:^i4^ 






(9 IC Br tS ^ 


ft 




o 


2 3 li & u 


^^ggftff?*a-c£ 














B Jt © *4 & ft? 




i 9 . & m 


^ 


% 


to 


2 o . m m 


iK &&te 2 i . i& 




iK fit m J£ 2 


2 






m m *t 23 


©&&Sglit£#52 




fi)6«5 © Ru^f 








£ * . er a 


#{£ii£ft£©-c 




^Sfe^l 1 . 


2 




3 


a 4 4 


& ic Ruo«^ m £ s 


3&« & It £ ft 5 




* . 


© 





& <c t* m i h 


IC 


* T -t ^ 


w m 




t» ft £ 




© si s t> « 


j» 


ft ^ A ft 




X 




b ^ X -f 


y i/ x S)^ ^ 


/I 




T 


L> 


£ © -e 


. c © m 


tt « ft * * 6 








Ru 







y ir ^ 15 £ ft * » 
H±©J:oK: n ^€ft S I- Ro0,t^ m % W * & it * 

C£ flSE IC « If % m # ^ £ tt & # . * £ £fc fi^ T 
tt 3* ** © R ft # # -E lr* o 

c « ib (o a* » ] 

*%?flcj:fttJ^ » ffi at -e Ruo*ai * * r -e © 

ttpf&s^^yhtcjgflj-rnifv / 7 ^ )• i: ^ 

tt 6 Ru© Jpfb^-^^x^ ^^?yV©fii^:tel»I± 

t-^^^t^m^iic^ifi^^io 



4H8»^ft©«JE^»CJ:- 3 r^ra^^ : f«!t*4^^ 
ST5iS^^ifJg-C*5o « Ift W II £C » ^ 

^yyijy^t*£c<bu<s -e©i§"CRuo,iaic^- 
^-r sis^iciJo^rtfS^RuQ^s^m^r* £ 0 

^ % *»Mt:J:5i RuO,ia £ * ft £ IC /X < £ 

r-e©jQj T?&tfc-c£6ca:^£, x wxix 

Hr^«ftJ8iacttO»6. 8&*4£ft*ti. El ft % ^& 
{& . ^ M i9 (1/ . ggftgr-ti. tfl In] iK ?^ ^ (ir , i m 

RiHiKiss^^icigffii^ftij:. endows©!* 

£*f£*#&ttlcHifcT?££©-t?. JK^ICJ:£Rt 

5 > h i tt £ o 

4. B ifi © W5 * 2tt aj 

SB 1 19 li * 26 HI © Rtra h= >^^^-rWrffij0. 

Elli^caSlb^^2^ffl(r^fc^SC:iCJ:£38^:v'X 



-357- 



15 Gfl¥ 3-48748 (6) 



i * a « . z »• m ft . 3 »• *r © si . 4 * • n - 

KSU 5-*m£ib^. 6- 7 •» B 
^ u >f . i o-^'j i i™«if t y 

'< . 1 2 »■ D / A a - * ^ 1 3 » f - ^ . 

1 4 - « & „ 1 5 »- $! £ £ . 1 6 » * * v h 7 

1 9 ••■*»« . 2 0 «. gg & M £ S5 . 2 I »- & S 

«IK & & fe . 2 2 -» & 2 3- its u- 

^ a « ■? « 



# ft m ®a a 
ft m a 



* 1 



1 A. 





-358- 



}Jfi3¥ 3-48748 



(7) 



% 5 

,5 



& 2 5 



1& 



(16 





-359- 



File: JPAB Marl, 1991 



PUB-NO: JP403048748A DOCUMENT-IDENTIFIER: JP 03048748 A 

TITLE: SENSOR FOR CONCENTRATION OF RU AND SYSTEM FOR DETECTING RU 

PUBN-DATE: March 1, 1991 

INVENTOR-INFORMATION: ARAI, YUKO ; HONDA, TAKU 
US-CL-CURRENT: 73/ 24.01 : 73/ 61.49 , 73/866 
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ABSTRACT: 

PURPOSE: To detect the concn. of Ru04 on the spot with a high sensitivity by using a crystal resonator having 
org. films on electrode surfaces. 

CONSTITUTION: The Ru04 is a chemical material having a high oxidative property and, therefore, if org. matter 
3 is brought into contact therewith, the Ru04 is self-reduced in the process of oxidizing the other and is fixed as 
the stable oxide of Ru02. The weight of the electrodes 3 is, therefore, increased by deposition and the resonance 
frequency of the crystal resonator 5 is changed accordingly. Since the frequency change is proportional to the 
weight increase, the amt. of the Ru02 formed and eventually the concn. of the Ru04 are known from the change 
of the frequency with time. This frequency change can be detected by a frequency counter and the calculation of 
the difference from the resonance frequency and the change with time is possible if a differential calculation unit is 
separately provided. The 'on-the-spot 1 calculation of the concn. of the Ru04 with the high sensitivity is thus 
possible. 
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TITLE: Ruthenium concn. sensor for detecting oxide concn. - consisting of organic membrane pref. synthesised 
resin e.g. polyolefin, provided on electrode surface 
PRIORITY-DATA: 1989JP-01 83790 (July 18, 1989) 
PATENT-FAMILY: 

PUB-NO PUB-DATE 
JP 03048748 A March 1 , 1 991 
INT-CL (IPC): G01N 5/02; G21C 19/46 
ABSTRACTED-PUB-NO: JP 03048748A 
BASIC-ABSTRACT: 

A Ru concn. sensor is claimed for detecting Ru04 concn. using an oscillator where na organic membrane is 
provided on the surface of an electrode. The organic membrane is pref. made of a synthesised resin such as 
polyolefin, polyvinyl type resin or silicon type resin. Ru detection system where the above mentioned Ru concn. 
sensor is used for detecting the Ru04 concn. from the frequency change of the sensor, where Ru04 is reduced 
organic membrane the resulting wt increase is detected by the change of the resonance frequency of the 
oscillator. Ru concn. sensors are provided in duplicate and one is installed in the environments to be measured, 
and the other is installed in an environment from where Ru04 is removed so taht the Ru04 concn. in the 
environment to be measured is measured from the difference of the frequency change between two oscillators. 

USE/ADVANTAGE - The Ru04 concn can be detected on the spot with high sensitivity. The sensor is useful for 
atomic fuel reprocessing plant. 



